The samples of naphthenic base hydrocarbon fuel (kerosene fraction) and the samples prepared on their basis at the similar conditions with different degrees of oxidation were investigated. Following the oxidation for each sample reacted with a certain amount of oxygen various physical and chemical parameters were determined. The studies showed a significant effect of natural surfactants on water solubility. The possibility of forming micellar colloidal structures in hydrocarbon fuels with increasing concentrations of natural surfactant-oxidation products was determined. The increase in water solubility can result from solubilization of the water molecules inside reverse micelles formed by the oxidation products of hydrocarbon fuels.
Introduction
Saturated water solubility in hydrocarbon fuels can differ significantly [1] , not only for different sorts of fuels, but also for a variety of different batches of fuels [2] . A strong influence on the solubility of water has a group hydrocarbon composition, in particular the content of aromatic hydrocarbons has a maximum solubility [3] . The fractional composition, additive content are also important.
However, the value of these parameters for a specific fuel grade is definite, and tolerances within the normative documents do not have a noticeable effect on water solubility [4] . Given the differences in the history of production and storage of one grade 
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OALib Journal fuels samples but different parties has been suggested the possibility of impact on the water solubility of various oxidation states, despite the fact that the standard documentation analysis of the main oxidation degree indicators, namely the "Existent gum" content and "Acidity" showed virtually no products of the liquid phase oxidation [5] .
It has been suggested that surfactants that accumulate in the fuel during its oxidation have a decisive role for changing the equilibrium solubility limit of water in fuel and hence undissolved water content in aircraft fuel systems. Undissolved (free) water is a fuel contaminant which can starve engines if injected as a slug into the engine system. It can also freeze to form ice crystals capable of plugging fuel filters and can support microbiological contamination, contributing to the corrosion of metallic components [1] 
Experimental Part
The samples of naphthenic base hydrocarbon fuel (kerosene fraction) and the samples prepared on their basis at the similar conditions with different degrees of oxidation were investigated. Electro physical parameters (dielectric constant ε and the dielectric loss tangent tgδ) were measured using the AC bridge R-589 and DT-CT converter designed in the RSC "Applied Chemistry" (TO 6-02-2-645-81).
Saturated water solubility
sat lim C in a temperature range of plus 20˚C to minus 40˚C was determined by the 100% humidity creation in the volume above the fuel bed when mixing [1] [6] . The schematic of the laboratory rig is shown in Figure 2 .
The limit dryness parameter dry lim C was defined as the amount of water remaining in the fuel after an hour drying under vacuum.
"Existent Gum" G content was defined in accordance with GOST 8489-58 (RF).
"Acidity" A was defined in accordance with GOST 5985-59(RF). The content of dissolved water C w was determined by Karl Fisher coulometric titration method (GOST 24614-81).
Fuel samples infrared spectroscopy was conducted on IKS-29 spectrometer. All measurements were performed at room temperature.
Results and Discussion
Experimental data are represented in Figure 3 and Figure 4 . It is shown that all In the first area most severely change the interfacial tension at the water-fuel boundary σ i and dielectric loss tangent tgδ.
Their change indicates the appearance of the fuel polar oxygen-containing compounds. The sharp decrease in interfacial tension σ i indicates that these compounds are surfactants [7] .
Judging by the nature of the parameters change (sharp bends in the second region), surfactants are in molecular, non-associated state (true solution) to a degree of oxidation of the corresponding total amount of reacted oxygen divided by the amount of fuel equal to 60 cm 3 /l.
With further oxidation in a second region surfactant concentration reaches a critical micelle concentration (CMC), and fuel can be regarded as colloidal surfactant solution in a hydrocarbon liquid with all the properties inherent in particular, with the ability to solubilize, i.e. to increase the solubility of a substance through the introduction of its molecules into micelles [8] .
In this case, a water solubilization in the micelles of surfactant molecules oxidation products occurs. This is confirmed by a sharp increase in the parameter "limit dryness" dry lim C after CMC (second region). With the increase of surfactant concentration after the CMC, the fuel has more and more water. It is not removed by vacuum drying, suggesting a possible its solubilization in micelles.
Interestingly changes in the electrical parameters. Dielectric loss tangent tgδ with increasing degree of oxidation in the first region is increased more than threefold. Then there is a sharp drop to the original and further its slow growth is observed.
According to the theory of Debye, there is a dependence between tgδ and concentration of polar molecules (oxidation products here) [9] :
where k-Boltzmann constant; ε-dielectric constant; ω-angular measurement frequency; τ-relaxation time, sec; T-temperature, K; μ-dipole moment; C p -concentration of polar molecules.
Modifier 4π 27
A N kT at a constant temperature is constant. Changing the permitivity ε not significantly affect the tgδ and therefore the second factor can be considered constant also. The same can be said about the third factor, if the measurements are performed at a constant angular frequency and the position of the dispersion region (accounted for the value of 1 cr τ ω = ) remains unchanged.
Therefore, we can write:
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Thus, in accordance with Equation (2) 
Conclusion
The studies showed a significant effect of natural surfactants contained in the hydrocarbon fuel on water solubility. The possibility of micellar colloidal structures forming in hydrocarbon fuels with increasing concentrations of natural surfactant-oxidation products was determined. The increase in water solubility can result from solubilization of the water molecules inside reverse micelles formed by the oxidation products of hydrocarbon fuels. This process can affect on undissolved water content in aircraft fuel systems.
